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DETAILED ACTION 

1 . This is a non-final Office Action in response to Applicant's Request for Continued 
Examination of January 7, 20101 , which was in reply to a Final Office Action mailed on 
September 1 , 2009. Claims 1 and 1 1 have been newly-amended and no Claims have 
been added or canceled. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissions filed on 
December 24, 2009 and February 16, 2010 have been entered. 

Claim Objections 

3. Claim 2 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 1 requires the 
polymer be treated with thermal energy (i.e. heat). Claim 2 recites that thermal 
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energy/heat is optionally added to the polymer, thereby creating the possibility that 
Claim 2 does not require a limitation present in Claim 1. 

Claim 2 should be revised to either only recite that "heat is removed from the 
polymer during the method" or Applicant should instead use language such as -wherein 
the net thermal energy added to the polymer during the method is either positive or 
negative. - 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1-11 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The independent claim as written is drawn to 
polymers as a genus, but Applicant's disclosure only shows clear possession of the 
method as it relates specifically to cellulose in a natural fiber form. 

The CAFC's recent opinion in Ariad Pharmaceuticals, Inc. v. Eli Lily explains the 
problem with such a situation thusly: ""For example, a generic claim may define the 
boundaries of a vast genus of chemical compounds, and yet the question may still 
remain whether the specification, including original claim language, demonstrates that 
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the applicant has invented species sufficient to support a claim to a genus. The problem 
is especially acute with genus claims that use functional language to define the 
boundaries of a claimed genus." 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 -1 1 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

8. Claim 1 recites the limitation "electromagnetic radiation having a defined 
wavelength" in both Lines 2-3 and Line 7. It is unclear if each instance of "a defined 
wavelength" is intended to be the same wavelength, or if the two wavelengths are 
intended to be different wavelengths. 

Claim Rejections - 35 USC §102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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10. Claims 1-2 and 6-9 are rejected under 35 U.S.C. 102(b) as being anticpated by 
Fuisz (US 6,129,926 A hereinafter Fuisz). 

1 1 . Regarding Claims 1 -2 and 6-9, Fuisz teaches a method for the plastic 
deformation ("thermoplastic polymers [treated] to provide a host thermoplastic material 
which has altered physical structure" Column 4 Lines 16-19) of polyvinyl alcohol 
("polymers (a) and (d)" in Column 10-11, Example 16), 

• comprising treating the polyvinyl alcohol simultaneously with pressure and shearing 
("shear" Column 4 Line 18, wherein the Examiner considers the shear to necessarily 
include pressure), the shearing is applied such that a shear rate from 10° to 10 6 s" 1 
acts on the polyvinyl alcohol ("3800 RPM" Column 7 Lines 31-41) 

• the pressure and shearing also being applied simultaneously with thermal energy 
("subjected simultaneously to a combination of heat and shear" Column 4 Lines 16- 
19) 

• the thermal energy comprising electromagnetic radiation having all defined 
wavelengths in the range 0.8 to 100 urn and wherein the electromagnetic radiation 
that was selected comprises a wavelength corresponding to the bond energy of the 
secondary valency bonds of the polyvinyl alcohol 

(the Examiner notes that since the heat/thermal energy is supplied by a heating 
element as per Column 7 Lines 31 -41 , the heat/thermal energy would comprise 
broad, full-spectrum infrared electromagnetic radiation, which the Examiner 
understands to comprise the wavelength that corresponds to the bond energy of 
polyvinyl alcohol's intermolecular bridge bonds), 
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• and wherein the method is carried out at a temperature which is below the 
temperature at which the polyvinyl alcohol melts 

(polyvinyl alcohol's melting point is 230°C and the maximum possible temperature at 
which Example 1 6 is (implicitly) disclosed to be carried out is 221 .1 °C as per Column 
7 Lines 31-41). 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

14. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 5. Claims 3-4 and 1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Fuisz as applied to Claim 1 above, in view of Tsai et al. (US 6,479,001 B1 
hereinafter Tsai), and further in view of Tsai et al. (US 6,479,001 B1 hereinafter Tsai). 

16. Regarding Claims 3-4, Fuisz teaches the general method as applied above, but 
is silent on whether the electromagnetic radiation could be laser radiation. 

In analogous art pertaining to polymers, Tsai generally teaches that disrupting 
secondary valence bonds is thought to provide the benefit of facilitating the movement 
of polymer chains during shearing events and lowering the melt temperature, thereby 
reducing the amount of torque needed to provide the desired shearing level (Column 1 1 
Line 62 - Column 1 2 Line 1 4), and Pratt further teaches that it is a known and 
predictable technique to disrupt secondary valence bonds/hydrogen bonds with a laser 
operating at a wavelength corresponding to the bond energy of the hydrogen bonds 
(Abstract). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to apply the combined teachings of Tsai and Pratt to Fuisz 
for the benefit of facilitating the movement of polymer chains during shearing events, 
thereby reducing the amount of torque needed to provide the desired shearing level. 

While this hypothetical combination does not expressly disclose that the laser 
has a wavelength in the range from 1 to 50 urn, it would have been obvious to one 



Application/Control Number: 10/539,775 Page 8 

Art Unit: 1791 

having ordinary skill in the art at the time of the invention to use such a wavelength, 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art (In re Boesch). One would have been motivated to 
use a wavelength in the range from 1 to 50 urn for the benefit of finding the appropriate 
wavelength corresponding to the polyvinyl alcohol's hydrogen bonding. 

17. Regarding Claim 1 1 , Fuisz's product is a thermoplastic polymer, but Fuisz is 
silent on whether it could be further processed. 

In analogous art pertaining to polymers, Tsai shows it to be known and 
predictable to melt polymer in an extruder (necessarily involving simultaneous shear 
and pressure) so that the melted polymer is then extruded and spun to give fibers 
(Column 12 Lines 15-31), and the combination of Tsai and Pratt as discussed above 
teaches that thermal energy provided as the claimed electromagnetic radiation lowers 
melt temperature and reduces the required torque. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to treat the hypothetical deformed polymer as discussed 
above with a known and predictable extruder/fiber-spinning setup, with the addition of 
the claimed electromagnetic radiation that provides lower melt temperature and reduced 
torque requirements. 

18. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fuisz as 
applied to Claim 1 above. 
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1 9. Regarding Claim 5, while Fuisz does not expressly teach an amount of pressure 
acting on the polyvinyl alcohol, it would have been obvious to the skilled artisan to 
operate in the claimed pressure range for the benefit of balancing the necessary holding 
force to the polymer without preventing the shearing action from having the desired 
affect by creating damage from pressure, since it has been held that when the general 
conditions of a claim have been met, finding the optimum or workable range involves 
only ordinary skill in the art. 

20. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fuisz as 
applied to Claim 1 above, in view of Eckl et al. (US 6,478,494 B1 hereinafter Eckl). 

21 . Regarding Claim 1 0, Fuisz teaches that cellulosics are suitable for his "flash flow" 
process, but is silent on whether cellulose itself could be used (Column 5 Lines 1-24). 

In analogous art pertaining to polymers, Eckl teaches extruding and shape 
natural polymers (Abstract). 

While Eckl, too, is silent on whether cellulose itself is shaped, the combined 
teachings of Fuisz and Eckl together suggest that cellulose could be substituted into the 
hypothetical combination with a reasonable expectation of success, since Eckl indicates 
the shapability of natural polymers, and Fuisz's shaping process utilizies cellulosics, and 
recognizes that cellulose is a natural polymer. 
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22. Claims 1-4 and 7-10 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Eckl in view of Tsai and Pratt. 

23. Regarding Claims 1-4 and 7-9, Eckl teaches a method for the plastic deformation 
of polymers, including the polysaccharide chitin which is capable of forming 
intermolecular hydrogen bridge bonds (as per Column 2 Lines 15-35), comprising 
simultaneously treating the polymers with pressure and shearing and thermal energy 
supplied to the polymer, wherein the method is carried out at relatively low temperatures 
("It is possible to considerably reduce the extrusion temperatures through adding native 
oils or waxes which reduce the melting or flow transition regions of the polymers such 
that the polymer undergoes less thermal loading during processing" Column 2 Lines 61- 
67, wherein the Examiner considers the extrusion process to simultaneously supply 
pressure and shearing). 

However, Eckl is silent on the whether the additives affect secondary valence 
bonds of the polymer. 

In analogous art pertaining to polymers, the combination of Tsai and Pratt, as 
discussed above, teaches that a laser having a wavelength corresponding to a 
polymer's secondary valence bonds allows for lower melt temperatures and lower 
torque requirements for an extruder. 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to apply a laser as per the combination of Tsai and Pratt to 
Eckl for the benefit of allowing for lower melt temperatures and lower torque 
requirements for the extruder. 
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The Examiner additionally notes that such a hypothetical combination would 
have a region at least near the entrance of the extruder wherein the polymer would be 
deformed at a temperature at which the polymer melts, since all the conditions believed 
to be necessary for such a deformation to occur would be present, particularly the 
condition that Eckl does not cause the polymer to be melted before being added to the 
extruder (i.e. feeding a solid polymer into an extruder and expelling a melted polymer 
out of an extruder would involve the polymer at least at some period of time being 
plastically deformed below its melting point). 

However, while this hypothetical combination does not expressly disclose that 
the laser has a wavelength in the range from 1 to 50 urn, it would have been obvious to 
one having ordinary skill in the art at the time of the invention to use such a wavelength, 
since it has been held that discovering an optimum value of a result effective variable 
involves only routine skill in the art (In re Boesch). One would have been motivated to 
use a wavelength in the range from 1 to 50 urn for the benefit of finding the appropriate 
wavelength corresponding to the polymer's hydrogen bonding (as per Pratt, as 
discussed in the first Claim 3 rejection, above). 

24. Regarding Claim 10, while Eckl does not specifically discuss unmodified 
cellulose as a material that either could or could not be extruded as taught, the 
Examiner considers that since cellulose is a well-known natural polymer and Eckl's 
process is designed to handle natural polymers (both facts evidenced by Column 3 
Lines 16-24 of Eckl), it would have been obvious to a person having ordinary skill in the 
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art at the time of the invention to try substituting cellulose for chitin, lignin, or other 
natural polymers discussed by Eckl. with a reasonable expectation of success, since 
cellulose is a prominent natural polymer, of which there are a finite number identified. 



25. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eckl, 
Tsai, and Pratt as applied to Claim 1 above, and further in view of Craggs et al. (US 
5,095,654 A hereinafter Craggs). 

26. Regarding Claim 5, the previous combination teaches the general method as 
applied above, but is silent on specific pressures acting on the polymer. 

In analogous art pertaining to polymer shaping, Craggs teaches that solid phase 
deformation of comprises applying pressure of 52.5 N/mm 2 for the benefit of providing 
enough pressure to ensure a constant haul-off speed (Abstract and Column 6 Lines 7- 
33). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to apply pressure as taught by Craggs to the previous 
combination for the benefit of providing enough pressure to ensure a constant haul-off 
speed and to make adjustments within the claimed range to optimize the amount of 
pressure needed to extrude Eckl's chitin, if necessary, as per In re Boesch. 
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27. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eckl, 
Tsai, and Pratt as applied to Claim 1 above, and further in view of Fuisz. 

28. Regarding Claim 6, the previous combination teaches the general method as 
applied above, but is silent on specific shear rates acting on the polymer. 

In analogous art pertaining to polymer shaping, Fuisz generally teaches that 
sufficient shearing applied to a polymer results in a "transformation of physical and/or 
chemical structure without degradation of the material" and that an appropriate shear 
rate to achieve this effect is in the range from 10° to 10 6 s" 1 - namely 3600-3800 rpm - 
for the above-quoted benefit of transformation without degradation (Abstract and 
Column 3 Lines 5-15). 

Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time of the invention to apply shear as taught by Fuisz to the previous 
combination for the benefit of transforming physical and/or chemical structures without 
degradation of the material and to make adjustments for the rate of shear needed to 
achieve this effect in chitin, if necessary, as per In re Boesch. 

Response to Arguments 

29. Applicant's arguments with respect to Claims 1-1 1 have been considered but are 
moot in view of the new ground(s) of rejection. 
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Conclusion 

30. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

31 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RYAN OCHYLSKI whose telephone number is 571-270- 
7009 and whose direct fax number 571-270-8009. The examiner can normally be 
reached on Monday through Thursday and every other Friday from 9:00-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Del Sole can be reached on 571-272-1 130. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

rmo 



/Joseph S. Del Sole/ 
Supervisory Patent Examiner, Art Unit 1791 



